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Abstract
Alveolar epithelial cells (AECs) maintain integrity of the blood-gas barrier with actin-anchored intercellular
tight junctions. Stretched type I-like AECs undergo magnitude- and frequency-dependent actin cytoskeletal
remodeling into perijunctional actin rings. On the basis of published studies in human pulmonary artery
endothelial cells (HPAECs), we hypothesize that RhoA activity, Rho kinase (ROCK) activity, and
phosphorylation of myosin light chain II (MLC2) increase in stretched type I-like AECs in a manner that is
dependent on stretch magnitude, and that RhoA, ROCK, or MLC2 activity inhibition will attenuate stretch-
induced actin remodeling and preserve barrier properties. Primary type I-like AEC monolayers were stretched
biaxially to create a change in surface area (ΔSA) of 12%, 25%, or 37% in a cyclic manner at 0.25 Hz for up to
60 min or left unstretched. Type I-like AECs were also treated with Rho pathway inhibitors (ML-7, Y-27632,
or blebbistatin) and stained for F-actin or treated with the myosin phosphatase inhibitor calyculin-A and
quantified for monolayer permeability. Counter to our hypothesis, ROCK activity and MLC2
phosphorylation decreased in type I-like AECs stretched to 25% and 37% ΔSA and did not change in
monolayers stretched to 12% ΔSA. Furthermore, RhoA activity decreased in type I-like AECs stretched to
37% ΔSA. In contrast, MLC2 phosphorylation in HPAECs increased when HPAECs were stretched to 12%
ΔSA but then decreased when they were stretched to 37% ΔSA, similar to type I-like AECs. Perijunctional
actin rings were observed in unstretched type I-like AECs treated with the Rho pathway inhibitor blebbistatin.
Myosin phosphatase inhibition increased MLC2 phosphorylation in stretched type I-like AECs but had no
effect on monolayer permeability. In summary, stretch alters RhoA activity, ROCK activity, and MLC2
phosphorylation in a manner dependent on stretch magnitude and cell type.
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Primary rat type I-like AEC isolation. Alveolar type II cells were isolated from male Sprague­Dawley rats (190–300 g) based on a method
reported by Dobbs et al. (31) with slight modification (29, 86). The animal protocols were reviewed and approved by the University of







Human pulmonary artery endothelial cell culture. Human pulmonary artery endothelial cells (HPAECs, passages 8–10; provided by Dr.
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